Methods
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Preparation 104
The experiments were performed on 10 deeply anaesthetised cats weighing 2.4-3.6 kg. 105
Anaesthesia was induced with sodium pentobarbital (Apoteksbolaget, Sweden; 40-44 106 mg/kg, i.p.) and maintained with intermittent doses of α-chloralose (Rhône-Poulenc 107 Santé, France; 5 mg/kg; administered i.v., every 1-2 hours up to 50 mg/kg. Additional 108 doses of α-chloralose were given when increases in continuously monitored blood 109 pressure or heart rate occurred during surgery or any of the experimental procedures. 110
During recordings, neuromuscular transmission was blocked by pancuronium bromide 111 (Pavulon, Organon, Sweden; about 0.2 mg/kg/h i.v.) and the animals were artificially 112 ventilated. The effectiveness of synaptic transmission was increased by intravenous 113 application of 4-AP (Sigma) in doses 0.1-0.2 mg /kg, i.v. Mean blood pressure was kept 114 at 100-140 mm Hg and the end-tidal concentration of CO 2 at about 4% by adjusting the 115 parameters of artificial ventilation and the rate of a continuous infusion of a bicarbonate 116 buffer solution with 5% glucose (1-2 ml/h/kg). Core body temperature was kept at about 117 38 o C by servo-controlled infrared lamps. The experiments were terminated by a lethal 118 dose of anaesthetic. All these procedures were approved by the local Ethics Committee 119 (Göteborgs djurförsöksetiska nämnd) and followed NIH and EU guidelines for animal 120 care. 121
The spinal cord was exposed by laminectomy from the third to the sixth lumbar (L3-L6) 122 segments and at the level of the low thoracic (Th10-Th12) segments. Records from dh DSCT 123 neurons were obtained in the L4 and L5 segments, from CC DSCT neurons analysed for 124 comparison in the L3 and L4 segments and from SCT neurons in the L5 and L6 segments. The 125 dura mater was left intact, except for small holes (about 1mm 2 ) over the dorsal columns 126 through which both the stimulating and recording electrodes were inserted, at the sites of 127 lesions of the dorsal columns (see Results) and/or at the level of the L7/S1 segments when the 128 stimulating electrode was inserted to the motor nuclei via the lateral funiculus. 129
The caudal part of the cerebellum was exposed to allow insertion of an electrode used to 130 stimulate axons of DSCT neurons to activate them antidromically. The cerebellar stimulation 131 sites were at locations from which distinct descending volleys were evoked by stimuli of 20-50 132 µA. They were just rostral to, or within the ipsilateral nucleus interpositus (at Horsley-Clarke 133 coordinates about P 7, L 3.0-3.5, H 0 to -1). 134
Several left hindlimb nerves were dissected free, transected and mounted on stimulating 135 electrodes. They included: quadriceps (Q) and sartorius (Sart) branches of the femoral nerve 136 mounted in subcutaneous cuff electrodes; the posterior biceps and semitendinosus (PBST), 137 anterior biceps and semimembranosus (ABSM), sural (Sur), gastrocnemius-soleus (GS), 138 plantaris (PL), flexor digitorum and hallucis longus (FDL), deep peroneal (DP) including 139 extensor digitorum longus and tibialis anterior nerves and superficial peroneal (SP). 140
Stimulation and recording 141
Constant voltage stimuli were applied to peripheral nerves at intensities expressed in multiples 142 of threshold (T) for the activation of the most excitable fibers. Axons of DSCT and SCT 143 neurons within the ipsilateral lateral funiculus at the Th12 level were stimulated extradurally, 144 with 2 silver ball electrodes in contact with its surface, using 0.2 ms long constant current 145 pulses of 100-200 µA. Intracerebellar axonal branches of DSCT neurons were stimulated by 146 using similar current pulses at intensities <100 µA applied through a tungsten electrode (0.3 147 mm diameter, electrolytically sharpened, insulated except for the tip, with 30-200 KOhm 148 impedance). Intraspinal stimuli were applied through similar but thinner tungsten electrodes 149 (0.1 mm diameter, with 100-300 KOhm impedance). The intraspinal tungsten electrode was 150 introduced only after the location of gastrocnemius-soleus and biceps-semitendinosus motor 151 nuclei had been defined using records from a glass micropipette filled with 2M NaCl, as 152 illustrated in Fig. 2 . 153
Effects of any interneurons projecting to motor nuclei were tested by applying stimuli of 20-50 154 µA at several depths in the areas within which antidromic field potentials were evoked by 155 stimulation of the gastrocnemius-soleus and biceps-semitendinosus motor nuclei nerves. Lack 156 of effects was verified by using stimuli up to 100 µA. These motor nuclei were selected for 157 purposes of this study because disynaptic IPSPs and EPSPs from group I and II afferents are by stimulation of peripheral nerves were measured from afferent volleys recorded from the 175 cord dorsum close to the recording electrode penetration site while those evoked by intraspinal 176 stimuli were measured from stimulus artefacts. The reason for relating the latencies to the 177 intraspinal stimuli was that the ensuing nerve volleys were most often superimposed on shock 178 artefacts and therefore difficult to monitor. However, when the volleys were distinct, their 179 positive phase occurred at about 0.5 ms latency from the onset of the stimulus, depending on 180 the distance from the motor nuclei. Latencies of synaptic effects with respect to the volleys 181 would thus be about 0.5 ms shorter than those measured from the stimuli. 182
Differences between data sets were assessed for statistical significance by using Student´s t-test 183 (for unpaired or paired samples assuming equal variances and the two tail distribution). 
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To whom it may concern. We would greatly appreciate if figures 1-8 were set in the printed version such that The results revealed that stimuli applied in motor nuclei evoke both EPSPs and IPSPs in dh 276 DSCT neurons and that the features of these postsynaptic potentials are compatible with 277 disynaptic rather than monosynaptic coupling. One of their common features was that that they 278 often failed to be evoked after the first stimulus but appeared after the second or third stimulus 279 (e.g. at depths 2.2, 2.5, 2.7 or 2.9 mm in records in Fig. 2B ), or were considerably larger after 280 the second or third than after the first stimuli in a train (at depths 2.3 and 2.6 ms). They thus 281 displayed potent temporal facilitation characteristic for oligosynaptically evoked postsynaptic 282 potentials, which was even more marked when the stimulus intensity was lowered, as shown in 283 EPSPs were only 0.1 ms longer than the 1.4 ms borderline. However, the fact that seven of 293 these eleven earliest EPSPs appeared only after the 2 nd stimulus speaks against the possibility 294 that they were evoked monosynaptically. 295
The latencies of the great majority of IPSPs were even longer. Only four IPSPs were evoked at 296 latencies that were at, or below, the 1.4 ms border line but none of these were evoked by single 297 stimuli. We therefore cannot claim that the same interneurons mediate disynaptic inhibition of 298 motoneurons and of dh DSCT neurons. This is in contrast to IPSPs evoked in VSCT neurons 299 One of the reasons why latencies of IPSPs evoked in dh DSCT neurons were longer than of 304
EPSPs might be that they were overestimated, especially when they were preceded by shorter 305 latency EPSPs. However, even when IPSPs followed EPSPs, as in Fig. 5A , the onset of IPSPs 306 could be made more distinct after the DSCT neurons had been depolarized and/or 307 hyperpolarized, and by using the point of deviation between the original IPSPs and reversed 308
IPSPs for the measurements, as in found between latencies of IPSPs evoked from the gastrocnemius-soleus and biceps-318 semitendinosus motor nuclei (2.05 ± 0.17 and 2.39 ± 0.21 ms respectively). 319
Effects of stimuli applied in motor nuclei on dh DSCT neurons thus appear to differ from those 320 on CC DSCT neurons described by Hongo et al. (1983a) in two respects. One is that both 321
EPSPs and IPSPs were evoked in dh DSCT neurons while only IPSPs were evoked in CC 322 DSCT neurons (see Table 1 and Fig. 4B) . Another difference appears to be in the coupling of 323
IPSPs. We have not found sufficient grounds to classify IPSPs evoked in dh DSCT neurons as 324 evoked monosynaptically, while IPSPs in CC DSCT neurons were compatible with direct 325 actions of premotor inhibitory interneurons, i.e. evoked monosynaptically. Two series of 326 control experiments described in the following sections were therefore made in order to 327 account for these differences. 328 Table 1 show that EPSPs evoked after transection of the dorsal columns appeared at latencies 346 compatible with disynaptic coupling (2.27 ± 0.18 ms), any differences between them and 347 latencies of IPSPs being not statistically significant (p>0.2). These observations lead thus to the 348 conclusion that any EPSPs evoked in dh DSCT neurons in preparations with dorsal columns 349 intact at latencies <1.4 ms ( column which were expected to activate the rostrally projecting axon collaterals of the same 388 inhibitory interneurons (X in Fig.1 ). These are illustrated in Fig. 7 C, D and F. 389 Table 1 ). 398
Provided that more marked temporal facilitation of longer latency than of shorter latency IPSPs 399 defines the former IPSPs as evoked disynaptically, our observations lead also to the conclusion 400 that IPSPs evoked in a considerable proportion of CC DSCT neurons might be induced 401
disynaptically. This would mean that they are evoked by some afferents or excitatory 402 interneurons that activate inhibitory interneurons, the feature they would share with dh DSCT 403 Stimuli applied in gastrocnemius-soleus and biceps-semitendinosus motor nuclei failed to 407 evoke synaptic potentials in any of the 28 SCT neurons tested, even when the intensity of these 408 stimuli was twice that needed to evoke PSPs in dh DSCT neurons recorded in the same 409 experiment, or up to 100 µA, as illustrated in Fig. 2E . 410
In contrast, stimuli applied dorsal to motor nuclei, in laminae V-VII evoked PSPs in all but one 411 of the SCT neurons. Both EPSPs and IPSPs were recorded in fourteen neurons (with examples 412 in Fig. 8C ), only EPSPs in three and only IPSPs in ten. EPSPs were evoked at latencies 1.37 ± 413 0.08 ms and IPSPs at latencies 1.88 ± 0.06 ms from the onset of the stimuli (Fig. 4C) . The 414 differences between latencies of EPSPs and IPSPs were statistically significant (Student's t-415 test; p<0.001). Latencies of EPSPs evoked in 13 SCT neurons were 0.9-1.34 ms and, as all 416 these EPSPs were evoked by single stimuli, they fulfilled criteria of monosynaptically induced 417
PSPs. Longer latencies of the remaining EPSPs and of all but one IPSPs would on the other 418 hand be consistent with disynaptic coupling. However, as in spinocerebellar neurons, not only 419 the IPSPs and longer latency EPSPs but also the shortest latency EPSPs showed some temporal 420 facilitation (cf. those evoked by the first and second stimuli in Fig. 8C) . 421 The reported differences in patterns of actions of spinal interneurons on dh DSCT and CC 544 DSCT neurons add to the previously found differences in the peripheral input to 545 spinocerebellar neurons. In particular, actions of excitatory and inhibitory interneurons on dh 546 DSCT neurons would serve to either increase or decrease the probability of activation of these 547 neurons, while the predominant inhibitory actions on CC DSCT neurons would weaken the 548 activation probability. Information forwarded in this way would concern reflex actions 549 mediated by both premotor interneurons (represented by cells X and Y in Fig. 1A As fibers stimulated in motor nuclei under our experimental conditions would include terminal 595 branches of fibers targeting motoneurons, it was conceivable that their excitability could 596 likewise be increased by single stimuli and result in an increase in the number of fibers 597 reaching threshold following successive stimuli. This possibility could not be tested on 598 terminals of interneurons projecting to motor nuclei but it was verified on muscle afferents. To 599 this end we compared amplitudes of nerve volleys induced in a muscle nerve following stimuli 600 at the same parameters as those used to test their effects on spinocerebellar neurons. 601
In four experiments in which this was done, nerve volleys in the gastrocnemius-soleus nerve 602
were significantly larger when they were evoked by the 2 nd and 3 rd than after the 1 st stimuli. As 603 illustrated in Fig. 9A , this was more marked when the stimuli were applied within the dorsal or 604 ventral parts of the nucleus i.e. where the density of the terminals would be lower, than within 605 its centre. This marked amplitude increase stands in contrast to effects of stimuli applied to 606 distal stumps of either dorsal or ventral roots (Fig. 9 D, E, I 
614
However, the excitability of terminals of primary afferents could be increased not only by the 615 above mentioned mechanisms but also by their depolarization by GABAergic interneurons, 616 such interneurons being likely activated by intraspinal stimuli. In order to estimate effects of 617 primary afferent depolarization on volleys evoked from the motor nuclei we have therefore 618 compared effects of intraspinal stimuli in preparations in which volleys in afferent fibers were 619 eliminated by transection of the L7 and S1 dorsal roots (Fig. 9B) , and in preparations in which 620 the dorsal roots remained intact but the L7 and S1 ventral roots were transected (Fig. 9 C) . As 621 similar increases in nerve volleys recorded from the gastrocnemius-soleus nerve were found in 622 these preparations, the contribution of the primary afferent depolarization to effects of 623 successive stimuli did not appear to be significant. IPSPs latency ranges 0.7 -3.0 ms 88% 88% 81% 0% 86% 0.7 -1.4 ms 73% 3% 54% 0% 3% 1.4 -3.0 ms 65% 85% 23% 0% 70%
EPSPs latency ranges 0.7 -3.0 ms 65% 64% 0% 0% 55% 0.7 -1.4 ms 48% 12% 0% 0% 42% 1.4 -3.0 ms 43% 55% 0% 0% 12%
